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1
, (Vector Equilibrium Problem, VEP)
$f$ : $X\cross Xarrow Y$
$f(x_{0}, y)\not\in-$ int$C$ for all $y\in X$
$x_{0}\in X$ $C$
$\not\in-$ int$C$” “ $\mu_{0’}$’ ( )
$\geq 0$
”
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(b) $C+C\subseteq C$ ,
(c) $\lambda C\subseteq C$ for all $\lambda\in[0, \infty)$ .
$C$ solid int$C\neq\emptyset$ pointed $C\cap(-C)=\{0\}$
$f$ : $XxXarrow Y$ $f(x, X)= \bigcup_{y\in X}\{f(x, y)\}$
$\theta_{Y}$ $Y$ $C$ ( ) $\leq c$
$(Y, \leq c)$
$\forall y_{1},$ $y_{2}\in Y$, $y_{1}\leq cy_{2}\Leftrightarrow y_{2}-y_{1}def\in C$
$C$ pointed $\leq c$ ( )
Gerth(Tammer) Weidner ([7, 9])
2.1 ([7, $9|)$ . $C$ $k^{0}\in C\backslash (-C)$ $h_{C,k^{0}}$ : $Yarrow$
$[-\infty, \infty]$
$h_{C,k^{0}}(y)= \inf\{t\in \mathbb{R}|y\in tk^{0}-C\}$
$h_{C,k^{0}}$ 6
(i) dom$h_{C,k^{0}}$ $:=\{y\in Y|h_{C,k^{0}}(y)<\infty\}\neq\emptyset$ $y\in Y$
$h_{C,k^{0}}(y)>-\infty$
(ii) $h_{C,k^{0}}$ ( $t\in R$ $\{y\in Y|h_{C,k^{0}}(y)\leq t\}$ )
(iii) $h_{C,k^{0}}$ ( $y_{1},$ $y_{2}\in Y$ $h_{C,k^{0}}(y_{1}+y_{2})\leq h_{C,k^{0}}(y_{1})+h_{C,k^{0}}(y_{2})$ )
(iv) $h_{C,k^{0}}$ $C$- $($ $y_{1}\leq Ky_{2}$ $h_{C,k^{0}}(y_{1})\leq h_{C,k^{0}}(y_{2}))$
(v) $\{y\in Y|\varphi(y)\leq t\}=tk^{0}-C$
(vi) $y\in Y$ $\lambda\in \mathbb{R}$ $h_{C,k^{0}}(y+\lambda k^{0})=h_{C,k^{0}}(y)+\lambda$
$k^{0}\in$ int$C$ $h_{C,k^{0}}$ $\{y\in Y|h_{C,k^{0}}(y)<t\}=tk^{0}-$ int$C$ ,
$y_{2}-yi\in$ int$C$ $h_{C,k^{0}}(y_{1})<h_{C,k^{0}}(y_{2})$ $h_{C,k^{0}}$




2.2 ([7, 8]). $Y$ $C$ solid $A\subset Y$ $A\cap$ (-int$C$ ) $=\emptyset$
$h_{Ck^{0})}$
$x\in A$ $y\in$ int$C$
$h_{C,k^{0}}(-y)<0\leq h_{C,k^{0}}(x)$










3.1 (type 1; $C$ ;solid, $k^{0}\in$ int$C$) . $f$ : $X\cross Xarrow Y$ 2
4
(i) $x\in X$ $f(x,X)\cap$ ( $\tilde{y}$ -int$C$ ) $=\emptyset$ $\tilde{y}\in Y$
(ii) $\{y\in X|f(x, y)+d(x, y)k^{0}\in-C\}$ $x\in X$
(iii) $t\in X$ $f(t, t)=\theta_{Y}$
(iv) $x,$ $y,$ $z\in X$ $f(x, z)\leq cf(x, y)+f(y, z)$
$x_{0}\in X$ 2 $\overline{x}\in X$
(1) $f(x_{0},\overline{x})+d(x_{0},\overline{x})k^{0}\in-C$ ,
(2) $x\neq\overline{x}$ $f(\overline{x},$ $x)+d(\overline{x},$ $x)k^{0}\not\in-C$
Proof.
$\inf_{y\in X}h_{C,k^{0}}(f(x, y))$ $x\in X$ 22
$x\in X$ $y\in$ int$C$
$h_{C,k^{0}}(-y)<0 \leq\inf_{z\in(f(x,X)-\tilde{y})}h_{C,k^{0}}(z)\leq[\inf_{y\in X}h_{C,k^{0}}(f(x, y))]+h_{C,k^{0}}(-\tilde{y})$
182
2.1 (iii)
$- \infty<h_{C,k^{0}}(-y)-h_{C,k^{0}}(-\tilde{y})<\inf_{y\in X}h_{C,k^{0}}(f(x, y))$
$F$ : $Xarrow 2^{X}$
$F(x):=\{y\in X|f(x, y)+d(x, y)k^{0}\in-C\}$
(ii) $F(x)$ $x\in X$ $F$ :
(a) $x\in F(x)$ ( )
(b) if $y\in F(x)$ then $F(y)\subset F(x)$ ( )
$F$
$v(x);= \inf_{z\in F(x)}h_{C,k^{0}}(f(x, z))$
$v$
(D) $x\in X$ Diam$(F(x))\leq-2v(x)$
















3.2 (type 2; $C:not$ solid, $k^{0}\in C\backslash \{0\}$ ). $f$ : $X\cross Xarrow Y$ 2
$f(X, X) \subset\bigcup_{\lambda\in \mathbb{R}}\{\lambda k^{0}\}$ $f$
(i) $x\in X$ $f(x, X)\cap(tk^{0}-C)=\emptyset$ $t\in \mathbb{R}$
(ii) 3.1 $($ ii $)$ $($ iii $)$ (iv)
$x_{0}\in X$ 31
1. 3.1 32 $Y=\mathbb{R}$ $C=\mathbb{R}_{+}=[0, \infty)k^{0}=1\in \mathbb{R}_{+}\backslash \{0\}$
[4] 2.1 3.1 32 $f$
$f(x, y)=g(y)-g(x)$ [2] $3.1$ 32
( Ekeland )
2. 3.1 32 (i) 2 $f$
[5] 1 (iv) $C$ pointed
3.1 32
3.2 Caristl
3.3 (type 1; $C$ :solid, $k^{0}\in$ int$C$) . $f$ : $XxXarrow Y$ 2
3.1
(C) $T:Xarrow X$ $f(Tx, x)+d(Tx, x)k^{0}\in-C$
$T$ $T\hat{x}=\hat{x}$ $\hat{x}\in X$
Proof. $x\in X$ $Tx\neq x$ 3.1 $x_{0}\in X$
$f(Tx, x)+d(Tx, x)k^{0}\not\in-C$
$Tx\neq x$ 33
3.4 (type 2; $C:not$ solid, $k^{0}\in C\backslash \{0\}$) . $f$ : $X\cross Xarrow Y$ 2
$f(X, X) \subset\bigcup_{\lambda\in \mathbb{R}}\{\lambda k^{0}\}$ 32 33
(C) $T$
3. 33 34 $f$ $f(x, y)=g(y)-g(x)$ $[$2 $]$
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